Summary. The 
{Received 28th August 1962) Summary. The fertilizing ability of rabbit spermatozoa is acquired in passage through the epididymis, during which certain changes take place in the spermatozoon. It has been found here that a significant diminu¬ tion ( <0·01) in acrosome width and length occurs during passage of spermatozoa from caput to cauda epididymis. Within-group analysis of the caput sperm group reveals a significant correlation ( <0·01) of acrosome width with the position of the cytoplasmic droplet on the midpiece. A large difference in the cytoplasmic droplet distribution is apparent between samples of spermatozoa from the cauda and caput epididymis, respectively. The occurrence and disposition of the droplet in either of these regions was not obviously altered following a series of successive ejaculations. The change in acrosome size during epididymal passage is discussed in relation to the development of fertilizing ability of rabbit spermatozoa.
INTRODUCTION
It is well recognized that during passage from the caput to the cauda epididy¬ mis, mammalian spermatozoa undergo a 'ripening' process with respect to their fertilizing ability. Young (1931) showed that when spermatozoa from the proximal part of the guinea-pig epididymis were inseminated into oestrous females, 33 % became pregnant as compared with 68 % when spermatozoa from the cauda epididymis were used for insemination. In the rabbit, it has been found (unpublished results) that following vaginal insemination or instillation of caput spermatozoa directly into the Fallopian tubes, 7 to 8 hr prior to ovulation, only 3-6% of 142 ova were fertilized. On the other hand, the use of a similar concentration of cauda spermatozoa in this way resulted in 98 % of fifty-one eggs being fertilized.
It seems probable that the acquisition of fertilizing ability by spermatozoa, during passage from the caput to the cauda epididymis, results from the maturation of a number of the systems which together ensure the functional integrity of the spermatozoa. As yet, however, only a few of the distinguishing characteristics between caput and cauda spermatozoa have been recognized. Included in these are motility (Redenz, 1926) and resistance to heat (Young, 1929) and to cold shock (Lasley & Bogart, 1944 (Lindahl & Kihlstrom, 1952) . Morphologically it appears that, in human spermatozoa at least, changes occur in the structural organization of the mitochondria in the midpiece during passage of the spermatozoon through the epididymis (Anberg, 1957; D. W. Fawcett-cited by Bishop, 1961) . Another structural feature, the cytoplasmic droplet, has received attention from various authors. The droplet was described by Retzius (1909) , and later Redenz (1926) and others noted that the droplet moves down the midpiece from the base of the head and is lost from most spermatozoa during passage through the epididymis. Hancock (1955) In studying the effect of ejaculation upon droplet distribution in different regions of the epididymis, a procedure similar to that described previously was used to obtain and to prepare the spermatozoa, except that the left epi¬ didymis was removed within 15 min of six rapid successive ejaculations achieved with an artificial vagina (Macirone & Walton, 1938) . After 3 weeks sexual rest, samples of spermatozoa were then prepared from the contralateral epididymis of each animal.
For estimation of the droplet distribution in any sperm population, the spermatozoa were observed directly at a magnification of 840, with an orange (OY.2) filter. Two hundred and fifty spermatozoa were observed in each group.
The droplet distribution was classified according to the position of the cyto¬ plasmic droplet. The classes recorded were: spermatozoa having the droplet at the base of the head or neck of the midpiece ('head' droplet spermatozoa) ; spermatozoa in which the droplet was situated at some point along the tail midpiece ('midpiece' droplet spermatozoa) ; and spermatozoa in which the droplet was absent ('no droplet' spermatozoa).
RESULTS
The mean values for width and length of the acrosome in spermatozoa samples from the caput and cauda epididymis are shown in Table 1 . In each male the J. M. Bedford droplet at the base of the head than in those in which the droplet was situated at some point along the midpiece. The difference in the means of acrosome length between these groups was significant in only two of the four animals. Table 4 distribution of cytoplasmic droplet in spermatozoa from caput and cauda With the exception of Buck 2, no significant difference was apparent in the means of acrosome width or length of the 'midpiece' and 'no droplet' groups. Nevertheless, from Table 3 , it is clear that considering only the 'midpiece' and 'no droplet' caput spermatozoa, the means of acrosome width and length in these were still significantly greater than the corresponding means for sperma¬ tozoa from the cauda region of the same epididymis. In Table 3 , the values for mean head length of cauda spermatozoa, which are similar to those for ejaculate spermatozoa reported by Beatty & Napier (1960) , are significantly less than the values for the corresponding caput spermatozoa. At present it is not possible to say whether the greater mean head length of the latter group is, in part, an absolute difference, or whether this is merely a reflection of greater acrosome thickness over the anterior surface of the head of the spermatozoon.
The data in Table 4 (Clermont & Leblond, 1955) and in the cat (Burgos & Fawcett, 1955) (Teunissen, 1946; Hancock, 1949) and boars (Bane, 1961) have been shown to be associated with hereditary acro¬ some defects. It has been suggested also (Austin & Bishop, 1958) that changes occur in the acrosome during capacitation, a necessary preliminary for fertili¬ zation in the rabbit (Austin, 1951; Chang, 1951) . In the light of these con¬ siderations, it seems reasonable therefore to suppose also that reduction in acrosome size during epididymal passage is an essential preliminary to the acquisition of fertilizing ability by rabbit epididymal spermatozoa.
If it is assumed that sperm maturation follows a similar course in the epididy¬ mis of the bull and the rabbit, the decrease in size of the acrosome, and perhaps in head length, of the rabbit spermatozoa during this epididymal transit, might add support to the claim of Lindahl & Kihlstrom (1952) , that the specific gravity of bull spermatozoa increases during the maturation process in the epididymis. Lindahl & Kihlstrom (1952) suggested that the increase in specific gravity of epididymal spermatozoa in the bull is associated with a process of dehydration. Whether the reduction in size of the rabbit acrosome during epididymal passage is due to dehydration remains to be determined however.
A marked difference in the distribution of the cytoplasmic droplet was evident between the populations of spermatozoa from the caput and cauda regions of the epididymis, respectively. However, the fact that, with the possible exception of one animal, no significant change was observed in the droplet distribution following a number of successive ejaculations suggests that sperm passage in the upper reaches of the epididymis is not markedly influenced by ejaculation over any short period. The droplet distribution in the caput region of the rabbit epididymis (Table 4) shows a close similarity to published figures for the bull epididymis (Branton & Salisbury, 1947) , but the midpiece droplet appears to be retained in a greater proportion of spermatozoa in the cauda epididymis of the bull.
